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Cognitive studies of psychosis present us with a paradox: 
The positive symptoms of psychosis largely involve illusory 
social experiences, and yet our current measures of social 
cognition, at best, only weakly predict the presence of pos-
itive symptoms and more strongly predict negative symp-
toms (Mehta et al., 2013; Ventura, Wood, & Hellemann, 
2013; Ventura, Wood, Jimenez, & Hellemann, 2013).
One probable reason is that our current concepts of 
social cognition do not capture the full range of relevant 
cognitive function for disturbed social experience in psy-
chosis (Gallagher & Varga, 2015; Schilbach, 2016; Yager 
& Ehmann, 2006). We argue here that a core feature of 
the phenomenology of psychosis is the experience of 
illusory social agents and that social agent representation 
is a useful framework for understanding disturbed social 
cognition in psychosis, as well as social reasoning and 
interaction more generally. This article reviews the evi-
dence from studies of psychosis to support this position 
and subsequently discusses the feasibility of a social 
agent representation approach in terms of the evidence 
from studies of normal social cognition.
First, it is worth clarifying what we have in mind when 
discussing social agent representation. Building on previ-
ous work on auditory hallucinations (Bell, 2013; Wilkinson 
& Bell, 2016), we argue that human social agent represen-
tation involves the ability to create, use, and maintain 
internal representations of social actors for use in both 
implicit and explicit social cognitive function. In particular, 
social agent representation (a) is present to differing 
degrees of complexity throughout development; (b) 
involves the capacity to internalize models of social actors 
including their physical and psychological attributes and 
requires these representations to be maintained and 
updated through implicit and explicit learning; (c) can 
involve representations of differing specificity and com-
plexity—from individualized to general, from sparse to 
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The positive symptoms of psychosis largely involve the experience of illusory social actors, and yet our current measures 
of social cognition, at best, only weakly predict their presence. We review evidence to suggest that the range of current 
approaches in social cognition is not sufficient to explain the fundamentally social nature of these experiences. We 
argue that social agent representation is an important organizing principle for understanding social cognition and that 
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We evaluate the feasibility of this approach in light of clinical and nonclinical studies, developmental research, 
cognitive anthropology, and comparative psychology. We conclude with recommendations for empirical testing of 
specific hypotheses and how studies of social cognition could more fully capture the extent of social reasoning and 
experience in both psychosis and more prosaic mental states.
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rich; (d) is used in both “online” and “offline” social rea-
soning to predict behavior (i.e., during live social interac-
tion and when the agents being considered are absent); 
and (e) could be drawn on for reasoning about described, 
notional, or hypothetical individuals as needed.
We suggest that psychosis is a model example of disor-
dered social agent representation, and we begin by 
reviewing the research on the experience of anomalous 
social agents in psychosis and note how current theories 
of psychosis do not adequately address this core aspect of 
the condition. With regard to typical cognition, the role of 
social agent representations has been subject to research 
across a number of disciplines and domains, but this evi-
dence has not been well integrated. Subsequently, we 
bring this research together to note how a social agent 
representation approach is supported by research on nor-
mal and comparative social cognition and note links with 
studies of psychosis where relevant. We conclude with 
specific hypotheses generated by this approach and dis-
cuss recommendations for future research in terms of 
understanding psychosis and more prosaic social cogni-
tive functioning.
Illusory Social Phenomenology in 
Psychosis
One of the most striking aspects of the delusions and hal-
lucinations of psychosis is that they are, in large part, 
social experiences, by which we mean that they most 
commonly involve the experience of being affected by 
illusory social actors, as opposed to being largely, or 
equally, about natural or nonintentional events. Similarly, 
we can contrast the social experience of psychosis with 
the experiences of people diagnosed with, for example, 
social phobia, where the concerns principally center on 
the thoughts and actions of genuine social actors. Psycho-
sis is distinguished by the experience of having vivid but 
illusory social agents intrude and often persist in your 
social world.
These delusions or hallucinatory experiences may 
“involve” illusory social agents of numerous types. For exam-
ple, they may involve personally identified agents (for exam-
ple, a family member or a historical or religious figure), 
groups (neighbors or the CIA), supernatural or fictional fig-
ures (angels or TV characters), or social agents who are 
entirely idiosyncratic and seem to be recognized solely by 
the individual who experiences them. There are many strik-
ing examples in the literature: James Tilly Matthew’s belief 
that he was being persecuted by a gang of magnetic spies 
using an “air loom,” each of whom he identified individually 
(Haslam, 1810/1988; Jay, 2012); Mellor’s (1970) report of a 
patient who experienced television host Eamonn Andrews 
inserting thoughts into his mind; and Jackson, Hayward, and 
Cooke’s (2011) case series including “Lucy,” who heard the 
voices of a “guardian angel, grandparents, and dead rela-
tives,” to name but a few. These illustrative examples are 
supported by strong evidence from systematic studies, which 
we review in the next section, that show that psychotic 
symptoms commonly have clear social content and involve 
the experience of illusory social agents.
Auditory verbal hallucinations
Among psychotic symptoms, auditory verbal hallucina-
tions are the most widely researched in terms of social 
content (review in Bell, 2013). Hallucinated voices can 
differ in the extent to which they are experienced as rep-
resenting specific agents, from voices that do not seem to 
represent clearly defined agents (such as shouts or mur-
murs from crowds) to voices that are experienced as 
being individual agents to voices that reflect specific indi-
viduals (Wilkinson & Bell, 2016) with the latter being the 
most common. In a large psychiatric sample of 199 voice 
hearers, McCarthy-Jones et al. (2014) reported that 70% of 
voice hearers had voices that were identifiably similar to 
people they had encountered in the past. Nayani and 
David (1996) reported that 61% of voice hearers from a 
psychiatric sample could ascribe a specific identity to their 
voices and another 15% experienced voices that were 
described as familiar but unknown. In a qualitative study 
of 50 psychiatric voice hearers, Beavan (2011) reported 
that characterizing voice identity was a central theme of 
the experience of hallucinated voices, present in all of the 
study participants. A more recent qualitative study by 
Upthegrove et al. (2016) on hallucinated voices in young 
people with first-episode psychosis found that the con-
cept of “entity, as though from a living being with com-
plex social interchange” was one of the two main 
categories of characteristics (the other being differing feel-
ings of being in control of the voice). Corstens and Langdon’s 
(2013) phenomenological study on 100 psychiatric voice 
hearers reported that “the most prevalent reported experi-
ence was to hear voices that could be clearly personified 
in terms of age, gender, and name.” In their study, 94% of 
people reported adult voices and 47% reported that they 
had the experience of a voice representing a family 
member and 47% a known acquaintance. Woods, Jones, 
Alderson-Day, Callard, and Fernyhough (2015) reported 
on a study of 153 voice hearers, of whom 69% experi-
enced voices that were characterful in some way—that is, 
were experienced as “people or person-like entities with 
distinct characteristics such as gender, age, patterned 
emotional responses or intentions.”
Further studies have reported that the majority of 
voice hearers engage with their voices through interac-
tive conversations (Garrett & Silva, 2003; Leudar, Thomas, 
McNally, & Glinski, 1997) and that voice hearers report 
social relationships with hallucinated voices that are 
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experienced and understood in similar ways to relation-
ships with people (Hayward, Berry, & Ashton, 2011). In 
the perceived relationship with the voice, the power 
dynamics reflect power dynamics in external social rela-
tionships, and this is a significant mediator of distress 
(Paulik, 2012). This evidence suggests that hallucinated 
voices are typically interacted with and experienced as 
psychologically credible social agents.
Nonsocial auditory hallucinations, which may include 
mechanical sounds like bells or whistles, or may include 
voice hallucinations that are not experienced as repre-
senting or coming from social agents—such as palinac-
ousis (the experience of illusory echo on genuinely heard 
phrases)—can occur on their own or alongside socially 
themed hallucinations (Woods et al., 2015). However, 
these nonsocial experiences are clearly in the minority, of 
which the majority are social and agentive in nature 
(Wilkinson & Bell, 2016).
Delusions
Delusions also have a strongly social component, as has 
been reported by studies on delusional theme. Persecu-
tory delusions are consistently reported as the most com-
mon type (Ellersgaard et al., 2014; Junginger, Barker, & 
Coe, 1992; Musalek, Berner, & Katsching, 1989; Yamada, 
Nakajima, & Noguchi, 1998), which are by definition 
social, as are delusional jealousy, erotomanic delusions, 
and most types of delusional misidentification. Other 
delusions may not be social by definition but commonly 
are. For example, grandiose delusions may commonly 
involve beliefs about social links to prominent people 
(Suhail & Cochrane, 2002), whereas delusions of external 
control and passivity, although not defined in relation to 
social actors, are invariably social, with individuals believ-
ing that they are being controlled or influenced by exter-
nal groups or individuals (Hirjak, Breyer, Thomann, & 
Fuchs, 2013; Spence, 2001). A study by Green et al. (2006) 
on the content of persecutory delusions in psychiatric 
patients that specifically investigated the presence and 
types of social agents found in the delusions reported that 
they typically involved single (50%) or multiple (50%) 
persecutors that were human in nature (81.2%) and iden-
tifiable to the individual (53.6%). When the social content 
of delusions from psychiatric patients with psychosis is 
studied broadly, the vast majority involve experiences of 
specific social agents (Bell et al., in preparation).
To contrast, a nonsocial psychotic symptom would be 
one where the experience involves no other social actors. 
For example, delusions of negation (i.e., Cotard’s delu-
sion) or infestation are often nonsocial in this manner (for 
example, the cases in Solla, Cannas, Orofino, & Marrosu, 
2015; Stanciu, Penders, & Oxentine, 2015). Delusions 
solely about the natural world (“there will be a tsunami”; 
Palmira, Stompe, Narbekovas, & Bunevicius, 2008) can 
also be nonsocial if they are not elaborated to include 
other social actors. However, as with hallucinations, delu-
sions that lack social content are in the minority.
Social phenomenology and current 
theories of psychosis
Despite the strong social theme of these experiences, 
most theories of delusion or hallucination formation do 
not address why these phenomena are typically social, 
rather than nonsocial. Waters et al.’s (2012) integrated 
model of cognitive mechanisms in auditory verbal hallu-
cinations focuses almost entirely on explaining how 
internally generated mental phenomena could be experi-
enced as nonself and does not attempt a cognitive expla-
nation of why auditory verbal hallucinations are typically 
experienced as social agents rather than just hallucinated 
but depersonalized words or speech (the content of audi-
tory verbal hallucinations is described as possibly “deter-
mined by factors such as perceptual expectations, mental 
imagery, and prior experience/knowledge [e.g. memo-
ries],” but no further elaboration is given). In other words, 
this model, like most others, accounts for why the experi-
ence is “not me” but offers no account of why it is of 
“somebody else.” Similarly, Allen, Larøi, McGuire, and 
Aleman’s (2008) and Allen et al.’s (2012) structural and 
functional brain connectivity model does not address 
social aspects of hallucinated voices despite significant 
overlap between the identified areas involved in auditory 
verbal hallucinations and the “social brain” (Kennedy & 
Adolphs, 2012).
Current theories of delusions are similarly inadequate 
in explaining the prominence of illusory social agents in 
delusions. Some theories exclude social factors (Braun & 
Suffren, 2011; Frith, 1992; Hemsley, 1993), whereas others 
tackle social factors implicitly by restricting themselves to 
persecutory delusions that are by definition social but do 
not explain why most delusions are typically social rather 
than nonsocial (Bentall, Corcoran, Howard, Blackwood, & 
Kinderman, 2001; Freeman, 2007; Freeman & Garety, 
2014). Two-factor accounts of delusions (reviewed in 
Coltheart, Langdon, & McKay, 2011) implicitly suggest that 
the first factor, an anomalous experience, could be social 
in content if it involved social perception—such as 
reduced autonomic responding to familiar people in Cap-
gras delusion—but does not explain why this is usually 
interpreted in terms of illusory social agents (in the case 
of Capgras, “identical looking impostors” having replaced 
family members) rather than a delusional but alternative 
explanation without illusory agents (“my relatives have 
become empty shells”) except to say that this happens 
due to “reasoning deficits” in the second factor. Kapur’s 
(2003) aberrant salience model also does not explain why 
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social experiences are more common, as presumably 
aberrant salience would affect the perception of social 
and nonsocial experiences equally. Indeed, the fact that 
social isolation increases the risk of psychosis and anoma-
lous experiences (Broome et al., 2005) suggests that a 
simple model where socially themed psychotic symptoms 
are more likely to arise due to aberrant salience occurring 
during the most commonly encountered (e.g., social) 
experiences would also be unlikely. Nelson, Whitford, 
Lavoie, and Sass (2014) do suggest a brief explanation for 
why psychotic symptoms are typically social in theme, 
hypothesizing that psychotic symptoms arise due to the 
weakening of the influence of memory-based context on 
current interpretations and that these representations are 
commonly social in nature, although they provide no evi-
dence for the claim. Clearly, there is a wide explanatory 
gap between the social phenomenology of psychosis and 
the current scope of theories that attempt to explain its 
symptoms.
Psychosis as a window on social agent 
representation
This contrast between the phenomenology and current 
scientific accounts suggests that the common presence of 
illusory agents in psychosis is worthy of explanation but 
is currently underinvestigated. We argue that the most 
parsimonious explanation for the presence of illusory 
agents in psychosis is that, rather than emerging de novo 
from a breakdown in other cognitive processes, they 
reflect dysfunction of existing social cognitive systems for 
social agent representation. Here, we draw on the con-
ceptual tools of cognitive neuropsychiatry, where symp-
toms are understood as a breakdown in the function of 
normal cognition and may be a guide to its structure 
(Halligan & David, 2001), to suggest that the social phe-
nomenology of psychosis may arise from a dysfunction 
in social agent representation—an important organizing 
principle for normal social cognition.
A Place for Agent Representation in 
Social Cognition
Traditional approaches to social cognition have been 
understood as being built on a set of neuropsychological 
functions that, using Schilbach’s (2014) distinction 
between online and offline social cognition, typically 
reflect “online” or “live” social interaction to allow peo-
ple to make decisions during the interaction period. 
These have included agency detection, to distinguish 
agentive objects from nonagentive objects ( Johnson, 
2003), person and affect recognition via face (Todorov, 
Ida, Evans, & Haxby, 2007), and voice perception (Belin, 
Bestelmeyer, Latinus, & Watson, 2011) and mental state 
attribution—traditionally conceptualized as “mindread-
ing,” “mentalization,” or “theory of mind” (Frith & Frith, 
2012; Olsson & Ochsner, 2008). Notably, this latter aspect 
is typically conceptualized in the literature as having 
conscious metacognitive components as well as implicit 
and automatic aspects (Mitchell & Phillips, 2015), and 
we note that the implicit functions would be character-
ized as an “online” function as we describe it here, 
whereas the conscious metacognitive aspect could be 
either an “online” function or equally applied to “offline” 
social cognition (as discussed in the following section). 
However, it is clear from the extent of current social 
cognition research that there is an inclination towards 
understanding processes used in “live” or “online” social 
interaction.
Offline social agent representation
Although these are clearly essential functions, this 
approach neglects the fact that everyday social cognition 
is frequently, and perhaps most commonly, focused on 
individuals who are not present and therefore does not 
involve direct perception and reasoning about ongoing 
social communicative acts, which is what is most typi-
cally tested in lab studies. There are exceptions, such as 
theory of mind problem-solving tasks, but these are lim-
ited in terms of the potential extent of “offline” social 
cognition as they typically require reasoning about hypo-
thetical “one-off” or brief scenarios that do not require 
models of social agents to be maintained over time, 
tracked, or substantially updated as they would be in our 
most common forms of social interaction. Evidence for 
this primarily “offline” nature of social cognition has been 
found in several studies. Studies that have analyzed the 
content of social speech suggest that the majority of our 
talk is about people not present at the conversation 
(Dunbar, 1993, 2004; Dunbar, Marriott, & Duncan, 1997). 
In terms of mental state attributions, Bryant, Coffey, 
Povinelli, and Pruett’s (2013) experience sampling study 
found that these were made more frequently when peo-
ple were not interacting with others than during social 
interaction itself. Mar, Mason, and Litvack’s (2012) experi-
ence sampling study of daydream content found that the 
majority of individuals (73.2%) reported that their inter-
nal thoughts “frequently” or “always” involved other peo-
ple. Even when considering inner speech, which is 
typically conceptualized as self-generated, self-directed 
conscious thought, evidence suggests that even here 
social cognition is a prominent factor. McCarthy-Jones 
and Fernyhough (2011) reported that one quarter (25%) 
of all “inner speech” reported by the participants involved 
representations of other people’s voices.
From a parasocial perspective, it is also worth noting 
that we can easily apply “offline” social reasoning to indi-
viduals with whom no “live” social interaction will likely 
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ever take place (for example, in the case of politicians or 
celebrities) and, indeed, for “individuals” who only exist 
as social concepts because they are deceased, are fic-
tional characters in novels or films, or purely exist as 
social stereotypes (for example, we can consider how a 
“policeman” or a “grandmother” might react in a certain 
situation, despite not having a specific personal identity 
in mind). Indeed, research on the use of “theory of mind” 
in understanding fiction (e.g., Dodell-Feder, Lincoln, 
Coulson, & Hooker, 2013; Panero et al., 2016) is entirely 
based on this premise, and we note that much theory of 
mind research focuses on, for want of a better word, “fic-
tional” characters in experimental paradigms where the 
participants are aware that the judgments they make are 
not about real people or genuine social situations.
We suggest that these “offline” social cognitive pro-
cesses may be more influential in the content of psy-
chotic experiences than “online” social cognition, given 
that symptoms more commonly reflect this type of social 
experience, even when colored by perceptual distor-
tions. For example, the situation of hearing a hallucinated 
voice is more akin to imagining a conversation, even 
when colored by perceptual experience, than it is like 
having a face-to-face conversation, which is affected by a 
range of nonauditory cues (e.g., Ross et al., 2011; Tjan, 
Chao, & Bernstein, 2014). Indeed, physical auditory 
properties in hallucinated voices are less prevalent than 
social agentive properties (Woods et al., 2015), suggest-
ing the social cognitive dimension has been overlooked 
by largely perceptual theories. Along similar lines, delu-
sions typically involve a belief that illusory social actors 
are “behind” or “involved” in events, even when the 
events or communicated acts being misinterpreted are 
genuine (Startup & Startup, 2005), suggesting that social 
cognition is key even without a clear hallucinatory basis 
for the experience.
A developmental perspective on social 
agent representation
Fields (2014) has noted that the social agent construct 
appears to be a “fundamental, and quite possibly innate, 
ontological category for human infants.” The ability to dis-
tinguish between animate and inanimate objects develops 
in early infancy, with infants associating some animate 
properties with people by 6 months of age (Rakison & 
Poulin-Dubois, 2001). Infants as young as 5 months old 
will attribute goals to agentive (self-propelled) nonhuman 
objects (Luo & Baillargeon, 2005). Indeed, agent-based 
reasoning seems pervasive throughout early childhood. 
Kelemen (2004) has reviewed evidence to show that 
infants approach natural phenomena with a “promiscuous 
teleology”—that is, a tendency to primarily understand 
objects as having being made for a purpose by or as 
intentional agents. This is despite the fact that Western 
parents tend to give and reinforce explanations for objects 
that involve nonintentional causal mechanisms or events 
rather than intentional ones, suggesting that “agent-first” 
reasoning can be present despite cultural indoctrination to 
the contrary (Kelemen, Callanan, Casler, & Pérez-Granados, 
2005).
By their first birthday, infants are not only able to asso-
ciate mental attributes to specific agents (Buresh & 
Woodward, 2007), but they can also track the identities of 
individual social actors (Xu & Carey, 1996). These build-
ing blocks of social agent representation remain through-
out life, providing general and sparse level representations 
that are later complemented by the eventual availability 
of more specific and socially detailed representations as 
cognition progresses throughout development.
Studies in adults show that biological motion is 
detected and processed differently to similarly com-
plex nonbiological motion (Blake & Shiffrar, 2007; 
Neri, Morrone, & Burr, 1998). Indeed, judgments of 
intentionality are readily inferred from relatively sim-
ple motion contingency (Blakemore, Sarfati, Bazin, & 
Decety, 2003; Santos, David, Bente, & Vogeley, 2008). 
In psychosis, these judgments are affected in that peo-
ple with paranoid delusions tend to overattribute 
intentionality (Blakemore et al., 2003) and communi-
cative intentions (Okruszek et al., 2015) from agentive 
motion, suggesting an overinterpretation of agentive 
intention from implicit agent-detection processing.
In middle childhood, from approximately 4 to 12 years 
old, explicit reasoning about social agents emerges and 
develops (mostly studied as “theory of mind”; Wellman, 
Cross, & Watson, 2001) as does the experience of illusory 
social agents. In a large sample of children between the 
ages of 5 and 12 years, approximately half reported hav-
ing interacted with imaginary companions (Pearson 
et al., 2001), and evidence suggests that children are able 
to integrate physical characteristics and personality into 
their models of imaginary companions with “whom” they 
have conversations (Gleason, Sebanc, & Hartup 2000). It 
is worth noting that the presence of imaginary compan-
ions has been found to be associated with both the ten-
dency to hear words amid a sound stimulus of 
unstructured phonemes (Fernyhough, Bland, Meins, & 
Coltheart, 2007) and better social cognitive development 
in terms of representing and understanding others’ men-
tal states (e.g., Davis, Meins, & Fernyhough, 2014; Roby 
& Kidd, 2008) even in children at high risk for developing 
problem behaviors (Taylor, Hulette, & Dishion, 2010). In 
contrast, imaginary companions associated with negative 
psychiatric outcomes are typically not experienced as 
under voluntary control (“noncompliant imaginary com-
panions”; Jardri et al., 2014) or remain beyond their typical 
developmental period in middle childhood, suggesting an 
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altered developmental pathway that affects social agent 
representation.
In adolescence, there is now a significant amount of 
evidence that the development of identity is partly built 
on the perspectives of others and that tracking and mod-
eling the perspectives of specific individuals develops 
markedly during this period as an essential ability for 
navigating this challenge (Blakemore & Mills, 2014; 
Pfeifer & Peake, 2012; Sebastian, Burnett, & Blakemore, 
2008). Notably, although hallucinations are common 
throughout childhood, new onset hallucinated voices 
predicted very little general psychopathology in 7- to 
8-year-olds (Bartels-Velthuis, Jenner, van de Willige, van 
Os, & Wiersma, 2010) but a 2.5 to 5 fold increase in gen-
eral psychopathology in 12 to 13-year-olds (Bartels-
Velthuis, van de Willige, Jenner, van Os, & Wiersma, 
2011), suggesting that the experience of persistent illu-
sory social agents is more likely to be pathological during 
specific points in social development. Indeed, the devel-
opmental trajectory of social agent representation also 
seems to mirror the trajectory of illusory social agent 
experiences that include both developmentally normal 
and psychosis-like experiences.
Social agent representation: Evidence 
from neuroimaging
Research on recognition of individuals has long posited a 
notional “person identification node” in the cognitive 
system for face and perception, which has been described 
as drawing on a semantic memory for recognition (Belin 
et al., 2011; Bruce & Young, 1986). In terms of more com-
plex information, “person knowledge” has been cited as 
being retrieved during recognition tasks and has been 
shown to doubly dissociate from general autobiographi-
cal memory after brain injury, with each showing the 
potential to be independently impaired from the other 
(Haslam, Kay, & Hanley, 2002).
Imaging studies suggest that people knowledge 
involves representation distinct from objects and nonhu-
man animals based on patterns of neural activation. An 
fMRI study by Mitchell, Heatherton, and Macrae (2002) 
reported that semantic judgments about people and 
objects could be distinguished by a unique pattern of 
brain activity that included the medial prefrontal cortex 
(mPFC), superior temporal cortex, intraparietal sulcus, 
and fusiform gyrus. Using a similar paradigm, Mason, 
Banfield, and Macrae (2004) asked participants to report 
whether a common set of behaviors could be performed 
by people or dogs, noting that reasoning about people 
was particularly associated with activation in the right 
middle and medial frontal gyri. In a facial recognition 
task, Todorov et al. (2007) reported that previously asso-
ciated personal characteristics modulated fMRI activation 
even when irrelevant to the task, suggesting that person 
knowledge was being retrieved automatically.
Several studies have tested whether patterns of neural 
activation can be used to distinguish social agents from 
Fig. 1. Development of normal and anomalous social agent representation through childhood and adolescence. 
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the self, or individual social agents from each other. Tomlin 
et al. (2006) used an economic exchange game and 
found fMRI activation in the cingulate gyrus was suffi-
cient to discriminate self from other across response 
types in the task. Other studies have found that self–other 
distinctions are more apparent in the mPFC, with “dis-
similar others” showing less overlap than “similar others” 
when activation is compared with self-judgments (e.g., 
Mitchell, Macrae, & Banaji, 2006; Schurz, Kogler, Scherndl, 
Kronbichler, & Kühberger, 2015).
Studies on “personality models” (Park, 1986; Park, 
DeKay, & Kraus, 1994) have noted that we seem to main-
tain and update representations of individuals’ personali-
ties on which we can consider future or notional behavior. 
An imaging study based on this work by Hassabis et al. 
(2014) reported that the individual being considered, 
albeit in an experimental task limited to four notional 
individuals, could be identified solely through the pattern 
of activation in the mPFC. This is in line with findings 
from Welborn and Lieberman (2015), who reported neu-
ral evidence for “person-specific theory of mind” in that 
target individuals could be identified through mPFC acti-
vation in “theory of mind” tasks. Interestingly, activation 
in this area seems to be specific to the perception that the 
participant is interacting with a human agent, as mPFC 
activity distinguishes perceived human from perceived 
nonhuman agents even when behavior is identical 
(Chaminade et al., 2012) and people representation can 
be distinguished from objects and locations based on 
activation patterns (Szpunar, Jacques, Robbins, Wig, & 
Schacter, 2014).
From the evidence to date, mPFC activity seems suffi-
cient to distinguish between individual social agents, 
although it is unlikely that the spatial distribution of neu-
ral representations will remain so straightforward as evi-
dence for the link between brain activity and social agent 
representation becomes better understood. Nevertheless, 
the fact that individual social agents, albeit characterized 
by experimentally controlled differences, can be distin-
guished by neural activation suggests that individual 
agent representation is plausible in terms of differences 
in the functioning of key areas in the social brain.
Social agent representation and theory 
of mind
Theory of mind is, for many, the paradigmatic cognitive 
ability for representing and understanding other minds. It 
is worth noting that this term is used to mean a range of 
different things in the literature, and the research has 
been noted for its “inconsistent and under-specified uses 
of relevant terminology” (Mitchell & Phillips, 2015), 
meaning that it is almost always possible to find a study 
on theory of mind that seems to cover a particular area 
of social cognition. To clarify, the concept of theory of 
mind we are using here is the explicit, largely conscious 
metacognitive system involving the ability to infer and 
predict the intentions, thoughts, desires, behaviors, and 
beliefs of other people (Frith & Frith, 2012; Green et al., 
2008). We argue that social agent representation is not 
simply theory of mind, although theory of mind is clearly 
an important component. First, it is worth noting that 
although theory of mind is impaired in people with 
schizophrenia, the deficit is independent of the presence 
of the positive symptoms of psychosis, including para-
noid delusions (Bora Yücel, & Pantelis, 2009; Garety & 
Freeman, 2013), which, as noted, largely involve the 
pathological presence of illusory social agents. There is 
some evidence that positive symptoms may be linked to 
overuse of “theory of mind” (“hypermentalizing”; Back-
asch et al., 2013; Clemmensen et al., 2014; Montag et al., 
2011), although this would not be sufficient to explain 
why illusory social agents tend to feature in positive 
symptoms rather than just the misattribution of intentions 
to existing agents. Similarly, theory of mind deficits (for 
example, after brain injury) are not in themselves predic-
tive of psychotic symptoms. However, we also want to 
note that social agent representation involves representa-
tion and reasoning beyond what is usually considered 
within the remit of theory of mind (Frith & Frith, 2012; 
Gelman, Noles, & Stilwell., 2014)—not least the tracking, 
maintenance, updating, and de novo creation of social 
agent representations that includes both psychological 
and physical characteristics.
Indeed, as we note more fully in the following section, 
the tracking, maintenance, and updating of social agent 
representations can be done in animals without “theory of 
mind” as it is normally understood. It is also worth noting 
that there is evidence that social-agent representation has 
seemingly automatic and “irresistible” effects on the wider 
cognitive system in humans. For example, the perceived 
presence of an observer has a measurable impact on an 
individual’s task performance even when it is irrelevant to 
task completion (Capozzi, Cavallo, Furlanetto, & Becchio, 
2014; Samson, Apperly, Braithwaite, Andrews, & Bodley 
Scott, 2010), suggesting an involuntary propensity to co-
represent the perspectives of external agents (Gallotti & 
Frith, 2013).
Comparative Aspects of Social Agent 
Representation
Cross-cultural aspects of anomalous 
social agents
Boyer (2003) and Bering (2006) note that the tendency to 
attribute natural events to unseen agents (what Barrett & 
Johnson, 2003, call hypersensitive agency detection, and 
what Shermer, 2012, calls agenticity) seems to be a uni-
versal characteristic of the world’s cultures. Several 
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researchers have suggested that many of the principal fea-
tures of religion or belief in supernatural agents rely on 
core aspects of social cognition that have primarily 
evolved for dealing with everyday social interaction (Atran 
& Norenzayan, 2004; Bloom, 2007; Boyer, 2003; Gervais, 
2013), suggesting that belief and consideration of super-
natural agents emerges from social cognitive processes. 
Indeed, an fMRI study of Christian religious participants 
during prayer showed robust activation of social cognitive 
networks when praying to God (Schjoedt, Stødkilde- 
Jørgensen, Geertz, & Roepstorff, 2009), and sociological 
studies have shown how putative spiritual entities are 
integrated into communities as social agents (Blanes & 
Espírito Santo, 2014). Notably, belief and experience of 
spiritually conceptualized supernatural agents seem to be 
on a continuum with psychosis-like experience, suggest-
ing that similar cognitive systems may underlie their rep-
resentation (Farias, Underwood, & Claridge, 2013; Pechey 
& Halligan, 2011; Peters, Day, McKenna, & Orbach, 1999).
Evolutionary role of social agent 
representation
One potential objection to citing social agent representa-
tion as a core focus of social cognition would be to say 
that it simply labels a general application of the cognitive 
system with no specific functional significance. It would 
be possible to argue, perhaps, that we equally have a 
“transport representation system” that distinguishes, main-
tains, and updates representations of specific vehicles. 
Perhaps a related but more focused criticism would be to 
suggest that social agent representation is simply an appli-
cation of other, already defined, higher level functions of 
the social cognitive system. Apart from the evidence pre-
sented above, which suggests that social agent represen-
tation seems to be cognitively and neurally distinct from 
the representation of nonsocial agents, we suggest there 
are also good evolutionary reasons why the ability to rec-
ognize, maintain, and update representations of social 
agents would be a core organizing principle in social cog-
nition and not simply one of any number of tasks for 
which it could be used. Working from the most basic level 
upward: Being able to distinguish agentive from nona-
gentive threats, being able to distinguish same-species 
agents from different-species agents, being able to distin-
guish between same-species agents, being able to main-
tain and update representations of agents to facilitate 
social organization and hierarchy, and being able to reflect 
on and reason about social agents when they are not 
present or are entirely notional are clearly key survival 
mechanisms and would likely be heavily selected for.
In terms of psychosis, we note that common delu-
sional themes are often an exaggeration of common sur-
vival concerns for social animals (Green & Phillips, 2004; 
McKay & Dennett, 2009). In light of the fact that this 
“exaggeration” occurs to the point where illusory agents 
tend to occur, we suggest that this reflects a dysfunction 
in a human system that has been subject to selection 
pressure and shaping during evolution.
Social agent representation in other 
species
Similarly, evidence against the fact that social agent rep-
resentation might simply be a label for a task completed 
by higher level cognitive or social cognitive functions is 
the fact that social agent representation is clearly present 
in animals who do not have higher level social cognition, 
such as “theory of mind.” For example, Cheney and 
Seyfarth (1990) have shown that East African vervet mon-
keys do not have “theory of mind” skills but do have 
highly complex social structures that require social agent 
representation and tracking. Indeed, social agent repre-
sentation is likely to be preserved in a wide range of 
social animals (Brent, Chang, Gariépy, & Platt, 2014; 
Emery & Clayton, 2009) with the complexity, rather than 
the presence of the social agent representation, varying 
with the cognitive capacity of the animal.
Conclusions and Implications for 
Future Research
From the evidence presented here, we argue that social 
agent representation is a key organizing principle of social 
cognition that follows a clear developmental pathway, is 
essential for both minimal survival and maximal social 
success, has both implicit and explicit components, is key 
for both online and offline social cognition, is culturally 
universal, and can be seen to break down in terms of the 
misrepresentation of social agents in the delusions and 
hallucinations of psychosis. We argue that social agent-
based reasoning needs to be further explored in social 
cognition research and that insights into social cognition 
can be gained from better understanding anomalous 
social agent representation, most notably in psychosis.
It is worth noting that we are not suggesting that this 
is a new or distinct “component” of social cognition but 
instead presenting a teleological view that highlights 
social agent representation as an organizing principle of 
which many of the already established processes form a 
part. We are also not suggesting that this is the only or 
primary involvement of social cognition in psychosis 
given extensive research on the role of existing social 
cognition measures in predicting negative symptoms par-
ticularly (Green, Horan, & Lee, 2015). However, it is also 
true that there is clearly a conceptual gap between our 
current concepts of social cognition and (a) how they 
explain social cognition as it is used in everyday life and 
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(b) how they explain mental state anomalies in psycho-
sis, and it is possible that a study of social cognition from 
a social agent representation perspective may lead to the 
identification of new cognitive mechanisms.
Although there has been a significant amount of 
research on psychosis and the misattribution of actions to 
the self or other, which implies but does not specify the 
role of other agents, the fact that psychosis often involves 
the experience of specifically characterized “others” sug-
gests that much of this research could be extended from 
distinguishing self–other to characterizing how the illu-
sory “others” come to dominate social cognition. Clearly, 
a socially richer approach to social cognition research is 
needed, in line with Schilbach’s (2016) advocacy for a 
“second-person neuroscience” that includes genuine 
social interaction within experimental paradigms and 
that more heavily emphasizes social interaction rather 
than social observation in the understanding of psychiat-
ric disorders.
Even with existing interaction or simulated-interaction 
paradigms, however, one difficulty is that most typically 
involve the serial or instant judgment of others’ intentions 
during experimental tasks (usually set up with a specific 
scenario) and do not involve the need to create, track, or 
update a representation of a particular social agent 
beyond a few trials at most. These sorts of limited para-
digms are likely to be sensitive to general cognitive or 
social cognitive impairments but not the social agent rep-
resentation difficulties most commonly present in psycho-
sis, which involves the experience of illusory but relatively 
long-lived social agents, rather than the experience of 
rapidly created spontaneous agent representations.
Studies that require participants to implicitly distin-
guish and track social agents (for example, by distin-
guishing individual agents based solely on their behavior 
in an economic exchange game and using this informa-
tion to inform future interactions) are likely to have addi-
tional ecological validity, in terms of biases on the 
formation and maintenance of social agents. We also 
argue that paying more attention to the phenomenology 
in the form and content of anomalous social agents is 
likely to provide an important window into normal social 
cognition, hopefully answering the current paradox as to 
why current measures of social cognition predict so little 
of what are fundamentally social symptoms.
Another area suitable for further investigation is social 
cognition with regards to illusory social agents them-
selves. Experimental studies typically group participants 
based on their clinical presentation (or lack of), but very 
little research has been done on, for example, social 
judgments regarding the social agents whom a person 
with psychosis believes, for example, is persecuting him 
or her or “whom” they experience as auditory hallucina-
tions. Comparing these judgments to judgments about 
real or imagined social agents may be revealing in terms 
of differences in social cognitive performance.
A social agent representation approach to social cog-
nition would also raise some specific hypotheses. In 
developmental terms, the ability to internalize models of 
social agents that exist in the “real world” should develop 
over time and should be the basis for being able to use 
spontaneously created social agent representations in 
social problem solving. This approach would also predict 
that although there should be some overlap between 
social neural networks that support “online” and “offline” 
social cognition, performance in tasks that test these 
respective abilities should be differently affected by alter-
ing parts of the neural networks that most support them. 
Similarly, neural activation associated with experiences of 
anomalous social agents, associated with but not 
restricted to psychosis, should reflect areas involved in 
social agent representation in normal social cognition.
One area of interest that has recently arisen is the 
extent to which internal representations of the self may 
be related to representations of others with the sugges-
tion that they may be different uses of the same core 
representation system (Friston & Frith, 2015; an overlap 
also reflected in the neuroimaging literature discussed 
previously). Indeed, one of the least understood aspects 
of psychosis are delusions of identity change, and we 
might speculate as to whether these are, paradoxically, 
social in nature, due to the representation of the self rely-
ing on some of the same social agent representation 
mechanisms that are used to represent other agents.
There is clearly a need for a much greater understand-
ing of social agent representation both in normal social 
cognition and in psychopathology. Although we have 
focused here on psychosis, as it seems to be the most 
striking example of anomalous and potentially dysfunc-
tion social agent representation, this approach also has 
clear relevance for other diagnoses where social cogni-
tion has been implicated, such as in autism and psychop-
athy (Happé & Frith, 2014). We hope that both 
methodological and theoretical innovations will better 
explore and develop this hypothesis in the future.
Author Contributions
V. Bell drafted the initial version of the paper. K. L. Mills., G. 
Modinos, and S. Wilkinson contributed additional text and pro-
vided critical revisions. All authors approved the final version 
for submission.
Acknowledgments
V. Bell is supported by a Wellcome Trust Seed Award in Sci-
ence [200589/Z/16/Z]. K. L. Mills is funded by the UCL–NIH 
Graduate Partnership Program. S. Wilkinson is supported by a 
Wellcome Trust Strategic Award (WT098455MA). G. Modinos is 
supported by a King’s College London Prize Fellowship. The 
546 Bell et al.
authors thank Sarah-Jayne Blakemore for helpful comments 
during the writing of this manuscript.
Declaration of Conflicting Interests
The authors declared that they had no conflicts of interest with 
respect to their authorship or the publication of this article.
References
Allen, P., Larøi, F., McGuire, P. K., & Aleman, A. (2008). The 
hallucinating brain: A review of structural and functional 
neuroimaging studies of hallucinations. Neuroscience & 
Biobehavioral Reviews, 32, 175–191. doi:10.1016/j.neubio 
rev.2007.07.012
Allen, P., Modinos, G., Hubl, D., Shields, G., Cachia, A., Jardri, 
R., . . . Hoffman, R. (2012). Neuroimaging auditory hal-
lucinations in schizophrenia: From neuroanatomy to 
neurochemistry and beyond. Schizophrenia Bulletin, 38, 
695–703. doi:10.1093/schbul/sbs066
Atran, S., & Norenzayan, A. (2004). Religion’s evolutionary 
landscape: Counterintuition, commitment, compassion, 
communion. Behavioral and Brain Sciences, 27, 713–770.
Backasch, B., Straube, B., Pyka, M., Klöhn-Saghatolislam, 
F., Müller, M. J., Kircher, T. T. J., & Leube, D. T. (2013). 
Hyperintentionality during automatic perception of natu-
ralistic cooperative behavior in patients with schizophrenia. 
Social Neuroscience, 8, 489–504. doi:10.1080/17470919.20
13.820666
Barrett, J. L., & Johnson, A. H. (2003). The role of control in 
attributing intentional agency to inanimate objects. Journal 
of Cognition and Culture, 3, 208–217.
Bartels-Velthuis, A. A., Jenner, J. A., van de Willige, G., van 
Os, J., & Wiersma, D. M. (2010). Prevalence and corre-
lates of auditory vocal hallucinations in middle childhood. 
British Journal of Psychiatry, 196, 41–46. doi:10.1192/bjp 
.bp.109.065953
Bartels-Velthuis, A. A., van de Willige, G., Jenner, J. A., van Os, 
J., & Wiersma, D. (2011). Course of auditory vocal hallucina-
tions in childhood: 5-year follow-up study. British Journal 
of Psychiatry, 199, 296–302. doi:10.1192/bjp.bp.110.086918
Beavan, V. (2011). Towards a definition of “hearing voices”: 
A phenomenological approach. Psychosis, 3, 63–73. 
doi:10.1080/17522431003615622
Belin, P., Bestelmeyer, P. E. G., Latinus, M., & Watson, R. (2011). 
Understanding voice perception. British Journal of Psychology, 
102, 711–725. doi:10.1111/j.2044-8295.2011.02041.x
Bell, V. (2013). A community of one: Social cognition and audi-
tory verbal hallucinations. PLoS Biology, 11, e1001723. 
doi:10.1371/journal.pbio.1001723
Bell, V., Lister, R., & Peters, E. (2016). Delusional themes in 
patients referred to a psychological interventions for psycho-
sis clinic. Manuscript in preparation.
Bentall, R. P., Corcoran, R., Howard, R., Blackwood, N., & 
Kinderman, P. (2001). Persecutory delusions: A review 
and theoretical integration. Clinical Psychology Review, 21, 
1143–1192. doi:10.1016/S0272-7358(01)00106-4
Bering, J. M. (2006). The folk psychology of souls. Behavioral 
and Brain Sciences, 29, 453–462.
Blake, R., & Shiffrar, M. (2007). Perception of human motion. 
Annual Review of Psychology, 58, 47–73. doi:10.1146/
annurev.psych.57.102904.190152
Blakemore, S.- J., & Mills, K. L. (2014). Is adolescence a 
sensitive period for sociocultural processing? Annual 
Review of Psychology, 65, 187–207. doi:10.1146/annurev 
psych-010213-115202
Blakemore, S.- J., Sarfati, Y., Bazin, N., & Decety, J. (2003). The 
detection of intentional contingencies in simple animations 
in patients with delusions of persecution. Psychological 
Medicine, 33, 1433–1441.
Blanes, R., & Espírito Santo, E. (2014). The social life of spirits. 
Chicago: Chicago University Press.
Bloom, P. (2007). Religion is natural. Developmental Science, 
10, 147–151. doi:10.1111/j.1467-7687.2007.00577.x
Bora, E., Yücel, M., & Pantelis, C. (2009). Theory of mind impair-
ment: A distinct trait-marker for schizophrenia spectrum dis-
orders and bipolar disorder? Acta Psychiatrica Scandinavica, 
120, 253–264. doi:10.1111/j.1600-0447.2009.01414.x
Boyer, P. (2003). Religious thought and behaviour as by-prod-
ucts of brain function. Trends in Cognitive Sciences, 7, 119–
124. doi:10.1016/S1364-6613(03)00031-7
Braun, C. M. J., & Suffren, S. (2011). A general neuropsycho-
logical model of delusion. Cognitive Neuropsychiatry, 16, 
1–39. doi:10.1080/13546800903442314
Brent, L. J. N., Chang, S. W. C., Gariépy, J.- F., & Platt, M. L. (2014). 
The neuroethology of friendship. Annals of the New York 
Academy of Sciences, 1316, 1–17. doi:10.1111/nyas.12315
Broome, M. R., Woolley, J. B., Tabraham, P., Johns, L. C., 
Bramon, E., Murray, G. K., . . . Murray, R. M. (2005). What 
causes the onset of psychosis? Schizophrenia Research, 79, 
23–34. doi:10.1016/j.schres.2005.02.007
Bruce, V., & Young, A. (1986). Understanding face rec-
ognition. British Journal of Psychology, 77, 305–327. 
doi:10.1111/j.2044-8295.1986.tb02199.x
Bryant, L., Coffey, A., Povinelli, D. J., & Pruett, J. R., Jr. (2013). 
Theory of Mind experience sampling in typical adults. 
Consciousness and Cognition, 22, 697–707. doi:10.1016/j 
.concog.2013.04.005
Buresh, J. S., & Woodward, A. L. (2007). Infants track action 
goals within and across agents. Cognition, 104, 287–314. 
doi:10.1016/j.cognition.2006.07.001
Capozzi, F., Cavallo, A., Furlanetto, T., & Becchio, C. (2014). 
Altercentric intrusions from multiple perspectives: 
Beyond dyads. PLoS ONE, 9, e114210. doi:10.1371/journal 
.pone.0114210
Chaminade, T., Rosset, D., Da Fonseca, D., Nazarian, B., 
Lutscher, E., Cheng, G., & Deruelle, C. (2012). How do 
we think machines think? An fMRI study of alleged com-
petition with an artificial intelligence. Frontiers in Human 
Neurosciences, 6, 103. doi:10.3389/fnhum.2012.00103
Cheney, D. L., & Seyfarth, R. M. (1990). How monkeys see 
the world: Inside the mind of another species. Chicago: 
University of Chicago Press.
Clemmensen, L., van Os, J., Skovgaard, A. M., Væver, M., Blijd-
Hoogewys, E. M. A., Bartels-Velthuis, A. A., & Jeppesen, 
P. (2014). Hyper-theory-of-mind in children with psychotic 
experiences. PLoS ONE, 9, e113082. doi:10.1371/journal 
.pone.0113082
Rethinking Social Cognition in Light of Psychosis 547
Coltheart, M., Langdon, R., & McKay, R. (2011). Delusional 
belief. Annual Review of Psychology, 62, 271–298. 
doi:10.1146/annurev.psych.121208.131622
Corstens, D., & Langdon, E. (2013). The origins of voices: Links 
between life history and voice hearing in a survey of 100 
cases. Psychosis, 5, 270–285. doi:10.1080/17522439.2013.8
16337
Davis, P. E., Meins, E., & Fernyhough, C. (2014). Children with 
imaginary companions focus on mental characteristics 
when describing their real-life friends. Infant and Child 
Development, 23, 622–633. doi:10.1002/icd.1869
Dodell-Feder, D., Lincoln, S. H., Coulson, J. P., & Hooker, C. I. 
(2013). Using fiction to assess mental state understanding: 
A new task for assessing theory of mind in adults. PLoS 
ONE, 8, e81279. doi:10.1371/journal.pone.0081279
Dunbar, R. I. M. (1993). Coevolution of neocortical size, group 
size and language in humans. Behavioral and Brain 
Sciences, 16, 681–735. doi:10.1017/S0140525X00032325
Dunbar, R. (2004). Gossip in evolutionary perspective. Review 
of General Psychology, 8, 100–110. doi:10.1037/1089-2680 
.8.2.100
Dunbar, R., Marriott, A., & Duncan, N. (1997). Human con-
versational behavior. Human Nature–An Interdisciplinary 
Biosocial Perspective, 8, 231–246. doi:10.1007/BF02912493
Ellersgaard, D., Mors, O., Thorup, A., Jørgensen, P., Jeppesen, 
P., & Nordentoft, M. (2014). Prospective study of the 
course of delusional themes in first-episode non-affective 
psychosis. Early Intervention in Psychiatry, 8, 340–347. 
doi:10.1111/eip.12059
Emery, N. J., & Clayton, N. S. (2009). Comparative social cogni-
tion. Annual Review of Psychology, 60, 87–113. doi:10.1146/
annurev.psych.60.110707.163526
Farias, M., Underwood, R., & Claridge, G. (2013). Unusual 
but sound minds: Mental health indicators in spiritual 
individuals. British Journal of Psychology, 104, 364–381. 
doi:10.1111/j.2044-8295.2012.02128.x
Fernyhough, C., Bland, K., Meins, E., & Coltheart, M. (2007). 
Imaginary companions and young children’s responses 
to ambiguous auditory stimuli: Implications for typical 
and atypical development. Journal of Child Psychology 
and Psychiatry, 48, 1094–1101. doi:10.1111/j.1469-7610 
.2007.01789.x
Fields, C. (2014). Motion, identity and the bias toward agency. 
Frontiers in Human Neuroscience, 8, 597. doi:10.3389/
fnhum.2014.00597
Freeman, D. (2007). Suspicious minds: The psychology of per-
secutory delusions. Clinical Psychology Review, 27, 425–
457. doi:10.1016/j.cpr.2006.10.004
Freeman, D., & Garety, P. (2014). Advances in understand-
ing and treating persecutory delusions: A review. Social 
Psychiatry and Psychiatric Epidemiology, 49, 1179–1189. 
doi:10.1007/s00127-014-0928-7
Friston, K., & Frith, C. (2015). A duet for one. Consciousness and 
Cognition, 36, 390–405. doi:10.1016/j.concog.2014.12.003
Frith, C. D. (1992). The cognitive neuropsychology of schizo-
phrenia. London: Psychology Press.
Frith, C. D., & Frith, U. (2012). Mechanisms of social cognition. 
Annual Review of Psychology, 63, 287–313. doi:10.1146/
annurev-psych-120710-100449
Gallagher, S., & Varga, S. (2015). Social cognition and psycho-
pathology: A critical overview. World Psychiatry, 14, 5–14. 
doi:10.1002/wps.20173
Gallotti, M., & Frith, C. D. (2013). Social cognition in the 
we-mode. Trends in Cognitive Sciences, 17, 160–165. 
doi:10.1016/j.tics.2013.02.002
Garety, P. A., & Freeman, D. (2013) The past and future of delu-
sions research: from the inexplicable to the treatable. The 
British Journal of Psychiatry, 203, 327–333. doi:10.1192/
bjp.bp.113.126953
Garrett, M., & Silva, R. (2003). Auditory hallucinations, 
source monitoring, and the belief that “voices” are real. 
Schizophrenia Bulletin, 29, 445–457.
Gelman, S. A., Noles, N. S., & Stilwell, S. (2014). Tracking the 
actions and possessions of agents. Topics in Cognitive 
Science, 6, 599–614. doi:10.1111/tops.12106
Gervais, W. M. (2013). Perceiving minds and gods: How mind 
perception enables, constrains, and is triggered by belief 
in gods. Perspectives on Psychological Science, 8, 380–394. 
doi:10.1177/1745691613489836
Gleason, T. R., Sebanc, A. M., & Hartup, W. W. (2000). Imaginary 
companions of preschool children. Developmental 
Psychology, 36, 419–428.
Green, C., Garety, P. A., Freeman, D., Fowler, D., Bebbington, 
P., Dunn, G., & Kuipers, E. (2006). Content and affect in per-
secutory delusions. British Journal of Clinical Psychology, 
45, 561–577. doi:10.1348/014466506X98768
Green, M. F., Horan, W. P., & Lee, J. (2015). Social cognition in 
schizophrenia. Nature Reviews Neuroscience, 16, 620–631. 
doi: 0.1038/nrn4005
Green, M. F., Penn, D. L., Bentall, R., Carpenter, W. T., Gaebel, 
W., Gur, R. C., . . . Heinssen, R. (2008). Social cognition in 
schizophrenia: An NIMH workshop on definitions, assess-
ment, and research opportunities. Schizophrenia Bulletin, 
34, 1211–1220. doi:10.1093/schbul/sbm145
Green, M. J., & Phillips, M. L. (2004). Social threat perception and 
the evolution of paranoia. Neuroscience & Biobehavioral 
Reviews, 28, 333–342. doi:10.1016/j.neubiorev.2004.03.006
Halligan, P. W., & David, A. S. (2001). Cognitive neuropsychia-
try: Towards a scientific psychopathology. Nature Reviews 
Neuroscience, 2, 209–215. doi:10.1038/35058586
Happé, F., & Frith, U. (2014). Annual research review: Towards 
a developmental neuroscience of atypical social cognition. 
Journal of Child Psychology and Psychiatry, 55, 553–577. 
doi:10.1111/jcpp.12162
Haslam, J. (1910/1988). Illustrations of madness (Tavistock clas-
sic reprints in the history of psychiatry). London: Routledge.
Haslam, C., Kay, J., & Hanley, J. R. (2002). Selective loss and pres-
ervation of biographical knowledge: Implications for repre-
sentation. Neurocase, 8, 169–193. doi:10.1093/neucas/8.3.169
Hassabis, D., Spreng, R. N., Rusu, A. A., Robbins, C. A., Mar, R. 
A., & Schacter, D. L. (2014). Imagine all the people: How the 
brain creates and uses personality models to predict behavior. 
Cerebral Cortex, 24, 1979–1987. doi:10.1093/cercor/bht042
Hayward, M., Berry, K., & Ashton, A. (2011). Applying inter-
personal theories to the understanding of and therapy for 
auditory hallucinations: A review of the literature and direc-
tions for further research. Clinical Psychology Review, 31, 
1313–1323. doi:10.1016/j.cpr.2011.09.001
548 Bell et al.
Hemsley, D. R. (1993). A simple (or simplistic?) cognitive model 
for schizophrenia. Behaviour Research and Therapy, 31, 
633–645. doi:10.1016/0005-7967(93)90116-C
Hirjak, D., Breyer, T., Thomann, P. A., & Fuchs, T. (2013). 
Disturbance of intentionality: A phenomenological study of 
body-affecting first-rank symptoms in schizophrenia. PLoS 
One, 8, e73662. doi:10.1371/journal.pone.0073662
Jackson, L. J., Hayward, M., & Cooke, A. (2011). Developing 
positive relationships with voices: A preliminary grounded 
theory. International Journal of Social Psychiatry, 57, 48–
95. doi:10.1177/0020764010368624
Jardri, R., Bartels-Velthuis, A. A., Debbané, M., Jenner, J. A., 
Kelleher, I., Dauvilliers, Y., . . . Fernyhough, C. (2014). From 
phenomenology to neurophysiological understanding of 
hallucinations in children and adolescents. Schizophrenia 
Bulletin, 40 Suppl 4, S221–S232. doi:10.1093/schbul/sbu029
Jay, M. (2012). The influencing machine. London: Strange 
Attractor.
Johnson, S. C. (2003). Detecting agents. Philosophical 
Transactions of the Royal Society B: Biological Sciences, 
358, 549–559. doi:10.1098/rstb.2002.1237
Junginger, J., Barker, S., & Coe, D. (1992). Mood theme and 
bizarreness of delusions in schizophrenia and mood psy-
chosis. Journal of Abnormal Psychology, 101, 287–292.
Kapur, S. (2003). Psychosis as a state of aberrant salience: A 
framework linking biology, phenomenology, and pharma-
cology in schizophrenia. American Journal of Psychiatry, 
160, 13–23. doi:10.1176/appi.ajp.160.1.13
Kelemen, D. (2004). Are children “intuitive theists”? Reasoning 
about purpose and design in nature. Psychological Science, 
15, 295–301. doi:10.1111/j.0956-7976.2004.00672.x
Kelemen, D., Callanan, M. A., Casler, K., & Pérez-Granados, D. 
R. (2005). Why things happen: Teleological explanation in 
parent-child conversations. Developmental Psychology, 41, 
251–264. doi:10.1037/0012-1649.41.1.251
Kennedy, D. P., & Adolphs, R. (2012). The social brain in psy-
chiatric and neurological disorders. Trends in Cognitive 
Sciences, 16, 559–572. doi:10.1016/j.tics.2012.09.006
Leudar, I., Thomas, P., McNally, D., & Glinski, A. (1997). What 
voices can do with words: Pragmatics of verbal hallucina-
tions. Psychological Medicine, 27, 885–898. doi:10.1017/
S0033291797005138
Luo, Y., & Baillargeon, R. (2005). Can a self-propelled box have 
a goal? Psychological reasoning in 5-month-old infants. 
Psychological Science, 16, 601–608. doi:10.1111/j.1467-
9280.2005.01582.x
Mar, R. A., Mason, M. F., & Litvack, A. (2012). How daydream-
ing relates to life satisfaction, loneliness, and social sup-
port: The importance of gender and daydream content. 
Consciousness and Cognition, 21, 401–407. doi:10.1016/j 
.concog.2011.08.001
Mason, M. F., Banfield, J. F., & Macrae, C. N. (2004). Thinking 
about actions: The neural substrates of person knowledge. 
Cerebral Cortex, 14, 209–214. doi:10.1093/cercor/bhg120
McCarthy-Jones, S., & Fernyhough, C. (2011). The varieties of 
inner speech: Links between quality of inner speech and 
psychopathological variables in a sample of young adults. 
Consciousness and Cognition, 20, 1586–1593. doi:10.1016/j 
.concog.2011.08.005
McCarthy-Jones, S., Trauer, T., Mackinnon, A., Sims, E., Thomas, 
N., & Copolov, D. L. (2014). A new phenomenological 
survey of auditory hallucinations: Evidence for subtypes 
and implications for theory and practice. Schizophrenia 
Bulletin, 40, 231–235. doi:10.1093/schbul/sbs156
McKay, R. T., & Dennett, D. C. (2009). The evolution of mis-
belief. Behavioral and Brain Sciences, 32, 493–510. 
doi:10.1017/S0140525X09990975
Mehta, U. M., Thirthalli, J., Subbakrishna, D. K., Gangadhar, B. 
N., Eack, S. M., & Keshavan, M. S. (2013). Social and neuro-
cognition as distinct cognitive factors in schizophrenia: A 
systematic review. Schizophrenia Research, 148, 3–11. 
doi:10.1016/j.schres.2013.05.009
Mellor, C. S. (1970). First rank symptoms of schizophrenia. I. 
The frequency in schizophrenics on admission to hospi-
tal. II. Differences between individual first rank symptoms. 
British Journal of Psychiatry, 117, 15–23. doi:10.1192/bjp 
.117.536.15
Mitchell, J. P., Heatherton, T. F., & Macrae, C. N. (2002). 
Distinct neural systems subserve person and object knowl-
edge. Proceedings of the National Academy of Sciences, 99, 
15238–15243. doi:10.1073/pnas.232395699
Mitchell, J. P., Macrae, C. N., & Banaji, M. R. (2006). Dissociable 
medial prefrontal contributions to judgments of similar and 
dissimilar others. Neuron, 50, 655–663. doi:10.1016/j.neuron 
.2006.03.040
Mitchell, R. L., & Phillips, L. H. (2015). The overlapping rela-
tionship between emotion perception and theory of mind. 
Neuropsychologia, 70, 1–10. doi:10.1016/j.neuropsycholo 
gia.2015.02.018
Montag, C., Dziobek, I., Richter, I. S., Neuhaus, K., Lehmann, 
A., Sylla, R., . . . Gallinat, J. (2011). Different aspects of 
theory of mind in paranoid schizophrenia: Evidence from 
a video-based assessment. Psychiatry Research, 186, 203–
209. doi:10.1016/j.psychres.2010.09.006
Musalek, M., Berner, P., & Katsching, H. (1989). Delusional 
theme, sex and age. Psychopathology, 22, 260–267. 
doi:10.1159/000284606
Nayani, T. H., & David, A. S. (1996). The auditory hallucination: 
A phenomenological survey. Psychological Medicine, 26, 
177–189. doi:10.1017/S003329170003381X
Neri, P., Morrone, M. C., & Burr, D. C. (1998). Seeing biological 
motion. Nature, 395, 894–896. doi:10.1038/27661
Nelson, B., Whitford, T. J., Lavoie, S., & Sass, L. A. (2014). What 
are the neurocognitive correlates of basic self-disturbance in 
schizophrenia? Integrating phenomenology and neurocog-
nition. Part 1 (Source monitoring deficits). Schizophrenia 
Research, 152, 12–19. doi:10.1016/j.schres.2013.06.022
Okruszek, L., Haman, M., Kalinowski, K., Talarowska, M., 
Becchio, C., & Manera, V. (2015). Impaired recognition 
of communicative interactions from biological motion in 
schizophrenia. PLoS ONE, 10, e0116793. doi:10.1371/journal 
.pone.0116793
Olsson, A., & Ochsner, K. N. (2008). The role of social cogni-
tion in emotion. Trends in Cognitive Sciences, 12, 65–71. 
doi:10.1016/j.tics.2007.11.010
Palmira, R., Stompe, R., Narbekovas, A., & Bunevicius, R. (2008). 
Influence of culture on the world end (apocalyptic) delu-
sions. World Cultural Psychiatry Research Review, 3, 96–105.
Rethinking Social Cognition in Light of Psychosis 549
Panero, M. E., Weisberg, D. S., Black, J., Goldstein, T. R., Barnes, 
J. L., Brownell, H., & Winner, E. (2016). Does reading a 
single passage of literary fiction really improve theory of 
mind? An attempt at replication. Journal of Personality and 
Social Psychology. doi:10.1037/pspa0000064
Park, B. (1986). A method for studying the development of 
impressions of real people. Journal of Personality and 
Social Psychology, 51, 907–917.
Park, B., DeKay, M. L., & Kraus, S. (1994). Aggregating social 
behavior into person models: Perceiver-induced consistency. 
Journal of Personality and Social Psychology, 66, 437–459.
Paulik, G. (2012). The role of social schema in the experi-
ence of auditory hallucinations: A systematic review and a 
proposal for the inclusion of social schema in a cognitive 
behavioural model of voice hearing. Clinical Psychology & 
Psychotherapy, 19, 459–472. doi:10.1002/cpp.768
Pearson, D., Rouse, H., Doswell, S., Ainsworth, C., Dawson, 
O., Simms, K., . . . Faulconbridge, J. (2001). Prevalence of 
imaginary companions in a normal child population. Child: 
Care, Health and Development, 27, 13–22. doi:10.1046/
j.1365-2214.2001.00167.x
Pechey, R., & Halligan, P. (2011). The prevalence of delu-
sion-like beliefs relative to sociocultural beliefs in the 
general population. Psychopathology, 44, 106–115. 
doi:10.1159/000319788
Peters, E., Day, S., McKenna, J., & Orbach, G. (1999). 
Delusional ideation in religious and psychotic popula-
tions. British Journal of Clinical Psychology, 38, 83–96. 
doi:10.1348/014466599162683
Pfeifer, J. H., & Peake, S. J. (2012). Self-development: Integrating 
cognitive, socioemotional, and neuroimaging perspec-
tives. Developmental Cognitive Neuroscience, 2, 55–69. 
doi:10.1016/j.dcn.2011.07.012
Rakison, D. H., & Poulin-Dubois, D. (2001). Developmental 
origin of the animate-inanimate distinction. Psychological 
Bulletin, 127, 209–228. doi:10.1037/0033-2909.127.2.209
Roby, A. C., & Kidd, E. (2008). The referential communica-
tion skills of children with imaginary companions. 
Developmental Science, 11, 531–540. doi:10.1111/j.1467-
7687.2008.00699.x
Ross, L. A., Molholm, S., Blanco, D., Gomez-Ramirez, M., 
Saint-Amour, D., & Foxe, J. J. (2011). The development 
of multisensory speech perception continues into the late 
childhood years. European Journal of Neuroscience, 33, 
2329–2337. doi:10.1111/j.1460-9568.2011.07685.x
Samson, D., Apperly, I. A., Braithwaite, J. J., Andrews, B. J., & 
Bodley Scott, S. E. (2010). Seeing it their way: Evidence for 
rapid and involuntary computation of what other people 
see. Journal of Experimental Psychology: Human Perception 
and Performance, 36, 1255–1266. doi:10.1037/a0018729
Santos, N. S., David, N., Bente, G., & Vogeley, K. (2008). Parametric 
induction of animacy experience. Consciousness and 
Cognition, 17, 425–437. doi:10.1016/j.concog.2008.03.012
Schilbach, L. (2014). On the relationship of online and offline 
social cognition. Frontiers in Human Neuroscience, 8, 278. 
doi:10.3389/fnhum.2014.00278
Schilbach, L. (2016). Towards a second-person neuropsychiatry. 
Philosophical Transactions of the Royal Society B: Biological 
Sciences, 371, 20150081. doi:10.1098/rstb.2015.0081
Schjoedt, U., Stødkilde-Jørgensen, H., Geertz, A. W., & Roepstorff, 
A. (2009). Highly religious participants recruit areas of social 
cognition in personal prayer. Social Cognitive and Affective 
Neuroscience, 4, 199–207. doi:10.1093/scan/nsn050
Schurz, M., Kogler, C., Scherndl, T., Kronbichler, M., & 
Kühberger, A. (2015). Differentiating Self-projection from 
simulation during mentalizing: Evidence from fMRI. PLoS 
ONE, 10, e0121405. doi:10.1371/journal.pone.0121405
Sebastian, C., Burnett, S., & Blakemore, S. J. (2008). Development 
of the self-concept during adolescence. Trends in Cognitive 
Sciences, 12, 441–446. doi:10.1016/j.tics.2008.07.008
Shermer, M. (2012). The believing brain: From ghosts and gods 
to politics and conspiracies—How we construct beliefs and 
reinforce them as truths. New York: St. Martin’s Griffin.
Solla, P., Cannas, A., Orofino, G., & Marrosu, F. (2015). 
Fluctuating Cotard syndrome in a patient with advanced 
Parkinson disease. Neurologist, 19, 70–72. doi:0.1097/
NRL.0000000000000010
Spence, S. (2001). Alien control: From phenomenology to cog-
nitive neurobiology. Philosophy, Psychiatry & Psychology, 
8, 163–172.
Stanciu, C. N., Penders, T. M., & Oxentine, H. N. (2015). 
Delusional infestation following misuse of prescription 
stimulants. Psychosomatics, 56, 210–212. doi:10.1016/j 
.psym.2014.03.004
Startup, M., & Startup, S. (2005). On two kinds of delusion of 
reference. Psychiatry Research, 137, 87–92. doi:10.1016/j 
.psychres.2005.07.007
Suhail, K., & Cochrane, R. (2002). Effect of culture and envi-
ronment on the phenomenology of delusions and hallu-
cinations. International Journal of Social Psychiatry, 48, 
126–138. doi:10.1177/002076402128783181
Szpunar, K. K., Jacques, P. L. S., Robbins, C. A., Wig, G. S., 
& Schacter, D. L. (2014). Repetition-related reductions in 
neural activity reveal component processes of mental simu-
lation. Social Cognitive and Affective Neuroscience, 9, 712–
722. doi:10.1093/scan/nst035
Taylor, M., Hulette, A. C., & Dishion, T. J. (2010). Longitudinal 
outcomes of young high-risk adolescents with imaginary 
companions. Developmental Psychology, 46, 1632–1636. 
doi:10.1037/a0019815
Tjan, B. S., Chao, E., & Bernstein, L. E. (2014). A visual or tactile 
signal makes auditory speech detection more efficient by 
reducing uncertainty. European Journal of Neuroscience, 
39, 1323–1331. doi:10.1111/ejn.12471
Todorov, A., Ida, M., Evans, K. K., & Haxby, J. V. (2007). 
Spontaneous retrieval of affective person knowledge in face 
perception. Neuropsychologia, 45, 163–173. doi:10.1016/j 
.neuropsychologia.2006.04.018
Tomlin, D., Kayali, M. A., King-Casas, B., Anen, C., Camerer, 
C. F., Quartz, S. R., & Montague, P. R. (2006). Agent-
specific responses in the cingulate cortex during economic 
exchanges. Science, 312, 1047–1050. doi:10.1126/science 
.1125596
Upthegrove, R., Ives, J., Broome, M. R., Caldwell, K., Wood, S. 
J., & Oyebode, F. (2016). Auditory verbal hallucinations in 
first-episode psychosis: A phenomenological investigation. 
British Journal of Psychiatry Open, 2(1), 88–95. doi:10.1192/
bjpo.bp.115.002303
550 Bell et al.
Ventura, J., Wood, R. C., & Hellemann, G. S. (2013). Symptom 
domains and neurocognitive functioning can help differen-
tiate social cognitive processes in schizophrenia: A meta-
analysis. Schizophrenia Bulletin, 39, 102–111. doi:10.1093/
schbul/sbr067
Ventura, J., Wood, R. C., Jimenez, A. M., & Hellemann, 
G. S. (2013). Neurocognition and symptoms identify 
links between facial recognition and emotion processing 
in schizophrenia: Meta-analytic findings. Schizophrenia 
Research, 151, 78–84. doi:10.1016/j.schres.2013.10.015
Waters, F., Allen, P., Aleman, A., Fernyhough, C., Woodward, T. S., 
Badcock, J. C., . . . Larøi, F. (2012). Auditory hallucinations in 
schizophrenia and nonschizophrenia populations: A review 
and integrated model of cognitive mechanisms. Schizophrenia 
Bulletin, 38, 683–693. doi:10.1093/schbul/sbs045
Welborn, B. L., & Lieberman, M. D. (2015). Person-specific 
theory of mind in medial pFC. Journal of Cognitive 
Neuroscience, 27, 1–12. doi:10.1162/jocn_a_00700
Wellman, H. M., Cross, D., & Watson, J. (2001). Meta-analysis 
of theory-of-mind development: The truth about false 
belief. Child Development, 72, 655–684. doi:10.1111/1467-
8624.00304
Wilkinson, S., & Bell, V. (2016). The representation of agents 
in auditory verbal hallucinations. Mind & Language, 31, 
104–126. doi:10.1111/mila.12096
Woods, A., Jones, N., Alderson-Day, B., Callard, F., & Fernyhough, 
C. (2015). Experiences of hearing voices: Analysis of a 
novel phenomenological survey. The Lancet Psychiatry, 2, 
323–331. doi:10.1016/S2215-0366(15)00006-1
Xu, F., & Carey, S. (1996). Infants’ metaphysics: The case of 
numerical identity. Cognitive Psychology, 30, 111–153. 
doi:10.1006/cogp.1996.0005
Yager, J. A., & Ehmann, T. S. (2006). Untangling social function 
and social cognition: A review of concepts and measure-
ment. Psychiatry: Interpersonal and Biological Processes, 
69, 47–68. doi:10.1521/psyc.2006.69.1.47
Yamada, N., Nakajima, S., & Noguchi, T. (1998). Age at onset 
of delusional disorder is dependent on the delusional 
theme. Acta Psychiatrica Scandinavica, 97, 122–124. 
doi:10.1111/j.1600-0447.1998.tb09973.x
